Driver inattention, especially driver distraction, is an extremely influential but generally neglected contributing factor of road crashes. This paper explores some of the common behaviours associated with several common forms of driver inattention, with respect to their perceived crash risks, rates of self-reported behaviours and whether drivers regulate such behaviours depending on the road and traffic environment, and provides some policy recommendations to address issues raised.
INTRODUCTION
Road crashes have been a major cause of death and serious injuries in many developed and developing countries 1 . For example, there were 1,970 fatalities and 21,978 serious injuries resulting from traffic accidents in 1996 in Australia, and the corresponding annual social cost was estimated to be A$15 billion 2 . In an effort to reduce the road trauma, traffic authorities in Australia and New Zealand have implemented a series of countermeasures aimed primarily at reducing the road fatalities, with most states focusing their efforts on the four major contributing factors known as the "fatal four": speeding, drinkdriving, fatigue and non-usage of seatbelts. Relatively little attention, however, has been devoted to several other factors, including driver inattention, that also contributed significantly to the social cost of road crashes in Australia 3 .
With the exception of a few recent papers investigating the impact of mobile telephone usage, little research has been conducted on the problems associated with other forms of drivers' inattention. The purpose of this study is to explore driver' perception of the risks associated with inattentive behaviours while driving and their self-reported incidences of behaviours such as eating, drinking, using a mobile phone, handling the stereo system, reading, writing and looking at scenery and attractive pedestrians. Comparisons are made with the two widely researched and documented behaviours of speeding and drink driving to provide a better understanding of drivers' attitudes and behaviours. In addition, this study attempts to assess if drivers self-regulate such behaviours in response to different road and traffic environments, as predicted by the risk compensation hypothesis. Finally, some policy recommendations will be provided to improve the efficiency in the allocation of scarce road safety resources.
METHODOLOGY
Since large-scale observational study of driver distraction and inattentive behaviours is extremely difficult if not impossible in real life, self-reported behaviour measures, which can easily be gathered through a survey of drivers, will be used in this study. Also, the survey is an easy method to gather other subjective information such as risk perceptions, which is also extremely difficult and costly to measure objectively on a large scale. Moreover, a simple driver survey is a very cost effective method to conduct exploratory research on a neglected issue that will provide some useful insight into improving road safety. Therefore, a self-administered questionnaire was designed to gather relevant information from the respondents regarding perceptions of the risks involved in several common activities that would distract from the driving tasks and their self-reported inattentive behaviours.
One concern with using self-reported measures is the possible presence of response bias, especially the social desirability bias; that is, respondents may not be willing to admit to performing socially undesirable activities. However, as evident in our results and results from other surveys of illegal and risky driving activities, many respondents do not seem to be deterred from admitting to such behaviours [4] [5] [6] [7] . Nevertheless, our results should be treated as a low estimate of the actual prevalence of driver distraction. In any case, this potential source of bias is not likely to affect their perception of the risks associated with such behaviours. Also, it should be noted that although the survey used has high face validity, it has not been validated and this study should thus be considered as an exploratory study. In addition to the usual socio-demographic data, the survey gathered, among other information, four questions that are relevant to this study. First, in order to gauge the respondents' overall perceptions of the relative risks associated with inattention as compared to some of the more highly publicised risky driving behaviour, the respondents were asked: "Please rank the following behaviours from 1 (most likely) to 4 (least likely) to contribute towards a serious crash?" The question is followed by these factors: drink driving, speeding, fatigue and inattention (see Table  1 ). The same question and choices were repeated for minor crashes instead of serious crashes.
Second, in order to get more detailed information on the respondents' perceptions of the risks involved in several common activities that would distract from the driving tasks, they were asked: "How likely do you think a crash will occur if a driver engages in the following behaviours while driving?" These activities included eating, drinking, using a mobile phone, handling the stereo system, reading, writing and looking at scenery and attractive pedestrians (see Table 2 ). The responses were recorded on a 5-point scale ranging from 1 = very likely to 5 = very unlikely. Again, for the purpose of comparison, the survey also gathered information on the respondents' perception of the risks associated with several common speeding and drink driving behaviours using the same format.
Third, in order to collate the respondents' risk perceptions with their self-reported behaviours, respondents were asked: "How often do you engage in the following behaviours while driving?" The question was followed by the same list of activities described above and the responses were recorded on a 5-point scale ranging from 1 = never to 5 = regularly (see Table 3 ). It should be noted that the list of items used was not intended as a comprehensive list of all possible inattentive behaviours but only as a sample of the common inattentive behaviours within the control of the drivers -an attribute that is important in determining driver self-regulation and the risk compensation.
Finally, to examine if drivers self-regulated such behaviours according to the perceived risks in different road and traffic environment, they were asked: "Will you be more likely to participate in the above activities if you are in the following situations?" The question was followed by a list of road and traffic conditions ranging from stopping at traffic lights to driving on a freeway with heavy traffic (see Table 4 ) and the responses to each item were recorded on a three point scale with 1 = less likely, 2 = same and 3= more likely. Again, the items used were not intended to be a complete list of different road and traffic environments but a convenient set of options to check for the existence of self-regulation as predicted by the risk compensation hypothesis. Note: Distribution (%) of the responses for each item is shown in the second to fifth columns.
Mean calculated using first = 1, second = 2, third = 3, fourth = 4. Note: Distribution (%) of the responses for each item is shown in the second to sixth columns. Mean calculated using never = 1, rarely = 2, sometimes = 3, often = 4 and regularly = 5. Note: Distribution (%) of the responses for each item is shown in the second to sixth columns. Mean calculated using very likely = 1, likely = 2, neutral = 3, unlikely = 4 and very unlikely = 5.
SAMPLE
The survey was administered to a sample of 140 participants. Most of the participants were recruited from Australian companies with a demonstrated interest in driver safety and driver training. The organisations involved cover a variety of industries but most do not have any drivers who would be considered as part of the transport industry, that is, very few of the respondents are professional or long haul drivers. Since there is no easy way to check on the extent of sample selection bias, the results obtained in this exploratory study should be treated as preliminary and further research using a broader sample should be conducted to confirm some of the findings.
The majority of the respondents drove to and from work (80%) and about a third have jobs that "require a lot of driving" but only about one-quarter of the respondents drove for more than 15 hours per week. The majority of the respondents drove a car (69.1%) or 4WD (23.5%) most regularly, while the rest drove small trucks, buses, van and motorcycles most regularly.
The respondents were drawn from a fairly even mix in terms of residential locality: city (40.6%), country town (43.4%) and rural (16.1 %). The respondents were predominantly male (75.5%) and had the following age distribution: under 25 (5.6%), 25-34 (15.4%), 35-44 (36.4%), 45-54 (26.6%), 55-64 (9.8%) and above 64 (6.3%).
RESULTS
As evident from the survey results shown in Table  1 , most respondents considered driver inattention to be a minor contributor to serious crashes but a major contributor to minor crashes. In terms of overall rankings, drink driving was considered to be the most significant contributor to serious crashes, followed by, in descending order, fatigue, speeding and inattention. In contrast, inattention was considered to be the most significant contributor to minor crashes, followed by, in descending order, drink driving, fatigue and speeding.
As discussed earlier, driver inattention comprises several common behaviours that have different perceived crash risks. As shown in Table 2 , the behaviours that were perceived as most likely to cause a crash were writing, reading and talking on a hand-held mobile phone. These behaviours were perceived to be more likely to cause a crash than all of the common speeding behaviours, including driving more than 20 km/h above the speed limit on a 50 km/h road. In addition, both reading and writing while driving were also perceived to be more risky than driving with a moderately high (0.05-0.08) blood alcohol concentration level. Also, the acts of eating and drinking while driving were considered to be about as risky as driving 10-20 km/h over the speed limit on a 100 km/ h road. Moreover, all the inattentive behaviours listed were perceived to be more risky than driving less than 10 km/h over the speed limit.
As shown in Table 3 , most drivers reported that they never or rarely read or write while driving. This result is consistent with the perception of most respondents that it is very risky to participate in these behaviours. Reading, however, appeared to be done by a fairly substantial share of the drivers albeit not often or regularly. Also, only about 23% and 34.3% of the respondents, respectively, reported that they never drank or ate while driving, whereas the majority of the respondents reported that they had done these activities occasionally. Moreover, looking at scenery, advertisements and attractive pedestrians while driving were also done more frequently by drivers in the sample. Finally, as expected, a large proportion of the respondents reported that they often handled their car stereo system while driving since these activities were not perceived to be very risky.
As shown in Table 4 , drivers reported that they were more likely to participate in inattentive behaviours when they were stopped at traffic lights, driving in familiar environment or driving on a straight road. The neutral point appeared to be driving on urban roads with light traffic and any further increase in traffic will induce drivers to pay more attention to their driving and engage less in distracting or inattentive behaviours. These results provided some support for the hypothesis that drivers were more likely to participate in inattentive behaviours in a road and traffic environment that they deemed to be safer and less likely to undertake such activities under more adverse conditions, as postulated by the economic theory of consumer choice under uncertainty, in particular, with respect to risk compensation and self-selection.
DISCUSSION AND POLICY IMPLICATIONS
In general, respondents did not perceive driver inattention as a major contributor of serious crashes. This perception is not consistent with crash statistics from the Australian State of Queensland which showed that it contributed more to not only the number of fatal crashes than fatigue but also several times more to the number of serious injury crashes than speed, alcohol or fatigue 3 . Part of this incorrect perception may be due to the lack of publicity and awareness on driver inattention as a major contributor to serious crashes. As serious crashes are relatively rare events, very few drivers have much direct experience of a serious crash but instead form their perceptions of these crashes from indirect sources such as public awareness and education campaigns. Therefore, more effort should be focussed on highlighting the contribution of driver inattention in the road safety campaigns televised in Australia and New Zealand.
In contrast, the perceptions of most respondents regarding the risks associated with driver inattention with respect to minor crashes are quite consistent with the rankings ordered according to the actual crash statistics 3 . This result may be due to the fact that most drivers have more direct experiences of either a near miss or minor crash associated with a variety of contributing factors including alcohol, speed, fatigue and inattentive behaviours. As minor crashes are relatively more common compared to serious crashes, it is not surprising that the respondents are better able to gauge the relative risks associated with the various contributing factors toward minor crashes than toward serious crashes.
Drivers may also perceive inattention to contribute mainly to minor and not serious crashes because of their ability to self-regulate according to the perceived risks in different road and traffic environments. Unlike the more persistent effects of alcohol on the driver throughout the duration of the trip, driver inattention is more transient during the trip and drivers might be able to compensate for the higher risks involved in driving on more risky road and traffic conditions by paying more attention. It should be noted that many drivers probably have the incorrect notion that a crash in a low risk road and traffic environment (e.g. low speed road or car park) is not likely to be serious. This misconception may be due to the presumption that a crash is likely to involve another vehicle and not a pedestrian or cyclist. However, if they were to consider the event of hitting a pedestrian or a cyclist to be quite high, then they might reassess it as a serious crash resulting in death or serious injury.
It is important to note that although drivers generally consider inattentive behaviours to be a major contributor to only minor crashes, they do consider several types of inattentive behaviours as very risky. Respondents indicated that writing, reading and talking on hand-held mobile phones while driving were more risky than driving more than 20 km/h above the speed limit on a 50 km/ h road. In addition, inattentive behaviours like reading and writing while driving are also perceived to be more risky than driving with a moderately high (0.05-0.08) blood alcohol concentration level.
Given the strong emphasis on speeding and drink driving by transport authorities and the relative lack of emphasis by most government agencies to address the problem associated with driver inattention, these results suggest that compared to most policy makers, drivers have either overestimated the dangers associated with driver inattention or underestimated the dangers associated with speeding and drink driving. Therefore, unless the differences in the perceived risks between policy makers and drivers are adequately addressed, it may result in the wrong perception among some drivers that some of the countermeasures directed at reducing speeding and drink driving may not be a measure designed mainly to reduce crashes and improve road safety.
The emphasis on speeding and drink driving, however, may also be partially due to the strong reliance in Australia and New Zealand on legal sanctions and enforcement to improve road safety and the availability of relatively cost effective means of speeding and drink driving enforcement with a high likelihood of generating more than sufficient revenue to cover the costs of these enforcement activities. In contrast, it is much more difficult to address the issue of driver inattention by enforcement due to the diverse nature of behaviours involved which complicates the design and implementation of legal sanctions and the large scale detection of such behaviours.
Nevertheless, there are other simple countermeasures available, such as public education campaigns that can highlight the dangers of a variety of inattentive behaviours while driving, and these countermeasures should be utilised more regularly. An example of such publicity campaigns is the 'concentrate or kill' television advertising campaign aired for a short period of time in the Australian state of Victoria. One reason why such campaigns are not utilised as often is the popular belief in the road safety arena that television advertising works only when supported by intensive enforcement activities such as speed camera and random breath testing programs.
The respondents in general reported that they had participated in some of the inattentive behaviours while driving. In particular, about three-quarters and two thirds of the respondents have respectively reported that they have drank and eaten while driving, albeit not often or regularly. These results suggest that respondents view such activities as socially acceptable and not very risky. Interestingly, although these activities are perceived to be as risky as driving 10-20 km/hr above the speed limit on a 100 km/hr road, only the latter is deemed by most transport authorities as a major road safety concern that merits intensive public education campaigns such as the "Every K Over is a Killer" advertising campaign. Therefore, relative to the current level of anti-speeding publicity campaigns, more public education on the risks associated with these inattentive behaviours should be implemented in order to achieve some consistency in road safety policies.
It is interesting to note that the self-reported use of mobile phone is not as high as popularly believed. The high level of debate and publicity in Australia on the dangers associated with mobile phone usage, particularly hand-held phones, while driving may have contributed to the lower usage rate and/or greater social desirability bias in the self-report. On the other hand, part of the lower usage rates may simply be due to the fact that our sample comprises a relatively large proportion of respondents from rural and country towns that are not as well served by such services.
CONCLUSION
Despite contributing more to the social costs of road crashes than drink driving, speeding or fatigue, the problem of driver inattention has received little attention in the road safety arena. This paper explored drivers' perceptions of the risks associated with inattention and found that most drivers considered it a more significant contributor to minor crashes but a less significant contributor to serious crashes than drink driving, speeding and fatigue. In addition, several types of driver inattention, such as handling the car stereo, looking at scenery, advertisements and attractive pedestrians, eating and drinking were found to be fairly widespread. However, drivers also self-regulated these activities according to the road and traffic environment, increasing the likelihood of participating in such activities when they felt safer and viceversa.
